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(57) H3o6peTeMMc othochtck k He*TeffO- 
eueaKBtei) npoM-uieHHOCTii h npeAHa3HaMe- 
„o an- penoirra o6cajxHh.x koaokh h H30- 



2 



ahuhh o6BOAHHBmHxcn npomricTHBiMX «nac- 
to. b soHe nep*opau«H. ttcni. - ocecne- 
„eiwe'«oHO.«H Maxepnana nn-crwp* . Ha 
TpyOax cnycxawr nwpaBm ™e jaxe " 
pu c ynnoTi«T<yibHbiMH sneHeHraMf h yc» 
TaaoBneunafl Ha khx nnacrupi.. 3«tcm 
sepxHHfl ropeu «HMH.ro yiuioxm.Teiii.Horo 
^eMcirra nw»aBnH<.ecxoro naxepa pas- 
Mema.Tr ttanpoTMB hhhhch rpa*^ HHTep- 
eana HerepMeTHWHOCTH. flimicy nnacrupii 
BWMHcnJiwT no HoreMarMiecKofl *>pwm, 
npoH3BOA«T sanaxepoBxy ynnotHHTenbHux 
^eneHTOB naxepa b xonueBUX yiacrxax 
nnacTMpa H pacBHpeiwc JinacTupB no aceft 
AnHue nyr«K cosAaHH. MsCwTOinoro naane- 
i „,„, B y idiot HHTenbWix sneweirrax naxepoB h 
„ MennaicepHofl sone. Taxoe pacnono*e- 
ujie nnacTupa ooecnewBacr coxpanHocTb. 
ero h oOcaflHofl kojiohhh b HHTepBane, 
OCJia6/ieHHOM OTBepcTHXMH . A hji. 
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HsoepereHHe othochtch k HcpTenoobr- 
Baxweft npoM«mneHHocTH, a HneHHO x 
cnocooan penoHra o6caA»« «<"<>»»> * 
TaKxe H3ona.;KH o6BOflHHBUinxc« npo«rx 
thbhmx nnacTOB b soHe n3p«opauHH. 

HaoopereHH- HBaaero. o6ecne- 
neHHe 3XOHOMH* MarepHana r-nacibip*. 

"a 4«r. 1 H3o6pa*eK naxep «Boe 
«„« nwaanH-ecKHA (HPC) c ycraHoeneH 
£ Z Hen naacrupeM a Tpa»cco P THOH 
nono*eHH::i «a ««r. 2 - to *^ T* _ 
sanaxepoaxe ero ym ot»««"« 
tob na iu.acTb.pe; «a 4m r. 3 ' TO **'_ 
„ p h npMxaTHH KOHuerux y uacTKOB unacr* 

pR k o6canHOH ••"•^■• n ^- -Hue- 
to xe, n P M 3aBepiaeHMH npn*<»» 



Bbix yMacrKOB h ff c4»pMHpoBaHMM cpeAKe- 
ro ynacrxa nnacTup* jxo xacamta c Buyr- 

pCHHeA nOBepXHOCTbK) 06caflHOft KOJIOHHbl. 

CnocoO ycTaHOBKH nnacTWpR b rnrrep- 
B anc HcrcpMeTHMHdcTM oCcaAHoA xanoH- 
M peajwaycTca cneAywuHM oOpaaoM. 

Ha rHAPaBxiKMCcxuft jnaKcp,, BioiKwaio- 
BBift BcpxHMft 1 m Hwxiwft 2 ynnoT HHTens- 
Hue sJteMCHTW, neifly kotopum* paanemcK 
AH^epeuUKanbKbift wianaH 3, ycTaHamiH- 
VacTCH MftT ajinH m c cKMft nnacTbipb ^ f ko- 
ropMft <t«xcHpycToi Ha naxepc ynopaNM 5 

M 6. PaCCTOHHMC MCXAy ynnOTHMTeJlbHblMM 

aneMCirraMH I h 2 ycTaHaiuiHBaercK b 

3 aBMCHMOCTH OT A"HHW TUiaCTUpH* 

pencHHoro no s 3bhcmmocth t h o6cc-e^e- 
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mm nanuoro sakputhji ynnoTKHTeJibmx 
yntHtnroM 1 h 2 xoeneBww yqacTKaw 
nnacrvp*. 

ArotHa nnacrupx BUOKpaercx b coot- ^ 
seTCTKKH co cneAywueA shbhchmoctwo 

l%e L ^ AWaa onac/nipx, m; 

1^ TytHua HHTepBana HerepneTHUHoc* ^ 

TH oOcaAHOft XO00HHU, H\ 

ffroiHa ynnoTHMTenbHoro sjieneH- 
• * 1 va rHApajEJiHMecKoro naicepa, m; 
7 .-. AasjieBKe b rHAP annate ckhx na- 
' xepax npH npuxaTHU kohucbux ^ 
rtacrxoB nnacTwpx, Mlla; . 
.1 paccroxHHe ot ycrb« cxb«xhhu 
'AO MpxHeft rpafWbi HHTepsana 
BerepMdTB^tKocTH oOcaABOft xo- 
nonm 9 H\ 20 
E - Mo^ynb ynpyrocTM MATepHana 

Tpy6, Hft XOTOpUX np6M3BOOTT- 

ex cnycx nnacrbipx, Mlla; 
C - OTHoaeHHe Hapyxjioro AHaxerpa 
x b xy Tp e HHewy TpyO, Ha xoto- 
pux rrpon 3 bqah tcjp cnycx ruiacW- 

P*J _ . 
|U - xosWHrpieHT Hyaccona Mar epH— 

ana Tpy0 9 Ha kotopux npoHSBO-. 

mrcx cnycx nnacTbtpx. W 

Haxep c nnacmpcM h cnycxaeTca^Ha 

■acocBo-KOMnpeccopiiux TpyCax (kc no-. 

xasaabi ) B oOcaAxyw xonoHHy 7 x Hirrep- 

xarry \ 0 HerepMeTHiHocTu 9 ocnaOneRHOHy 

OTBCpcnixm 8» HkxhhA ynnoTHHTenbHuft 35 

BJieMSRT 2 ycTaHaarofBexrr rax, mtoou 

tro BcpxHHft Topeq Gun HanpoTHB wcxHcft 

rpaanuw HirrepBana l p , Upn 3tom paccro- 

XKue m€xa7 HHXRKM topqoM Bepxnero yn- 

. jiOTKHTe/ikHoro sjieneBTa I h BepxneA *® 

rpaHHmj HHTepBana l D coctbbht uemw- 

Hy a t pasKyxi 2 . fcl^lEffi H y^TUBaxxnyw 

yftm*HenHe h acocHO-xownpecc op kux Tpy6 
• npH ycTanoBe nnacrwpx* Cosaoot b naxe-** 
pe K^Cbrro^Hoe AaaneKHe nop sax a 2-3 Mlla 
h sanaxepoBUBaioT yrcnoTHHTeHue an ewe h- 
tu J h 2 b xonqcBMx yqacrrax roiacTupx 
4 (<tnr. 2) . noBunajorr jxaaJieHHe b naice- 
pc M'pacawpxwr ero cnaiana ynnoTRH- 50 
TejibRbiKM 3neHeuTa>ftf 1 h 2 cooracTCTBy- 
loone KOKtteBbte ytacrxn hnacTbipx 

3), Docne *iero oTxpuBaerca AHfr- 
4>epeHUManbKb^ xnanaH 3, npeABapHTenb- 
ho HacTpoeuKbtA Ha aanaHHoe naaneKHe, 55 
k paOoiefi x. aKOCTt»n paampHioT cpeAHmo 
nacTb nnacTupH, JX&Bneme b naxepe no- 
BbmajoT ao pacneTHoro ?4 v cflecnenHBaio- 
qero npMmaTHe xonueBux yiacTKOB nnac- 



tupir AaBJietiMeM F k , npM 5tom cpenHxa 
sacTb nn a cTwpH b HirrepBane l c Ae<top- 
MtpyeTcx pacMeTKUH AaaneHHeH V^cVj 
AO xacaHHx c BHyxp CKHefl nosepxHocTbio 
odcaAHOft xonoHKb! pjiK HcxAWseKHA Harpy- 
30x na HHTepsan l fl (4ht» 4), B npoaec- 
ce ycTaKOBXH nnacTupb 4 BwecTe c naxe- 
pOM nfepeMemaercH o t ho en Ten b ho HHrep- 
Bana 1 0 oficaAHofl xojiohhu na Berumway 
a/2 1 uo ojiaroAapx BDOopy ahhhu nnac- 
Tbipx h cooTBeTCTBymeA ero opHeHTXAHH 
nepeA ycTBHOBxoA orHocHTenbuo khxhcA 
rpaHHAH HHTepaana 1 9 9 momi^eBue yiiacr- 
kh nnacTMpx, npHxa-rwe x oftcaAHoft xo- 
noirae, Oynyr HaxoAHTbcx bbc HHTepBana 
1 6 na paaHOM paccTonKKH a/2 or coot- 
BCTCTxymHx cro rpauKA« Taxoe pacnojio- 
xeHHe roiacTwps oCecnequr coxpaMBoc^b 
ero h otfcaABofi xoaohku b* Hmtp*an* 9 
ocnaOneHUOM OTBepcTHXMM. 

♦ opnyjia usoOp e *. h n 
CnocoO ycTBHOBKU ruiacxw^K ^ Hirrep- 
Bane HerepMBTH^HOCTK odcaAHofl X0J10H- 
HU t axnjo^axcBiA cnycx na TpyCax tha" 
paBJZHnecxHx naxepoB c yanoTBHTeiibBbr- 

KM 3JXeMeHT8Mfl H y CTaHOBJieHHOrO Ha hhx 

nnacnipAt sanaxepoBiry ynnoTHHTeJibHwx 
sneMeKTOB naxepa b kowieBUX yqacrxax 
imacmpx h paampeBKe nnacmpx no 
Bceft AHHue nyTen co3Atimx H36uToiHoro 
AajwiftHHa b ynnoTHHTcnbKbix aJieMeHtax 
naxepoB h b MexnaxepHoA aoRe 9 o t n h- 
q a K> O, H ft c X TCM, TTO t -c AenbK) 
o6ecne«teKHji skohomw MaTepHana nnacru- 
px t nocne cnycxa* nnacrwpx Bepx»fft to- 
peu HHxHero yjuioTHHrejibHoro anexeirra 
rHApaanHnecxoro naxepa pasMemajor ua- 
npoTHB HHXHeft rpaHHuu HHTepBana He- 
repMeTHHHocTH i a AnHHy nnacrupx bu6h- 
paur b cooTBeTCTBHH co cneAywoieH 3aBH- 

CHMOCTbK) 

rAe L- ArtHHa nnacTupn, h; 

1^ - AnHHa HHTepBana HerepNeTHti- 

HOCTH oOcaAHOA KOJIOHKbl , H\ 

1 u j - AAHHa yryioTHHTeni»Horo jneMCM- 



Ta rHAPaamiiecKoro naxepa, m; 
P - ABBneKHe b map aBJiH Me c kh x na- 
xepax npH npnx sthh jcoHueBhix 
y^acTKOB nnacTupR, Mlla; 

1 - paCCTOHHHe OT yCTM C KB a*CH Hbl 

ao BepxHeA rpaHnuw HHTepBana 
HerepMCTHMHocTH o6caAHOR ko- 
JlOHHbJ, m; 

E - Mony-nb ynpyrocTM MaTepHaxia 
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c - OTHomeime Hap/Moro W amtp» * ^~ !°'?^ HUMeKT "y-ecoHa Marepnan 



BHyrpeMaeMy T pyo, „a kotopwc 



▼Pyfl, m« KOTopwx npoMsay>AHTCa 
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(54) A METHOD FOR PLACING A 
PATCH IN A LEAKY INTERVAL OF 
CASING 

(57) The invention relates to the oil 
production industry and is designed for 
repair of casings and 



[vertically along right margin] 
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isolation of water-invaded producing 
formations in the perforation zone. The 
aim is to provide economical use of 
patch material. Hydraulic packers with 
packing elements and a patch mounted 
thereon are lowered on pipes. Then the 
upper end of the lower packing element 
of the hydraulic packer is positioned 
opposite the lower boundary of the leaky 
interval. The length of the patch is 
calculated using a mathematical formula. 
The packing elements of the packer are 
set on the terminal portions of the patch, 
and the patch is expanded over the entire 
length by creating excess pressure in the 
packing elements of the packers and in 
the interpacker zone. Such a disposition 
of the patch ensures that it and the casing 
are maintained in the interval weakened 
by holes. 4 drawings. 
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The invention relates to the oil production industry, and specifically to methods for 
casing repair and also isolation of water-invaded producing formations in the perforation 
zone. 

The aim of the invention is to provide economical use of patch material. 

Fig. 1 shows a hydraulic straddle packer with patch mounted thereon in the run-in 
position; Fig. 2 shows the same, while its packing elements are being set on the patch; Fig. 3 
shows the same, while the terminal portions of the patch are being squeezed against the 
casing; Fig. 4 shows the same, on completion of squeezing of the terminal 
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portions and deformation of the middle portion of the patch until it touches the inner surface 
of the casing. 

The method for placing the patch in a leaky interval of casing is carried out as 
follows. 

Metal patch 4, which is secured in the packer by stops 5 and 6, is mounted on a 
hydraulic packer including upper 1 and lower 2 packing elements, between which is disposed 
differential valve 3. The distance between packing elements 1 and 2 is established depending 
on the length of the patch, determined according to an equation, and the condition that 
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packing elements 1 and 2 be completely covered by the terminal portions of the patch. 
The length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 



E is the elasticity modulus of the material of the pipes on which the patch is lowered 

MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which the 
patch is lowered; 

u is Poisson's ratio for the material of the pipes on which the patch is lowered. 

The packer with patch 4 is lowered on the tubing (not shown) into casing 7 to the 
leaky interval / 0 of the casing that is weakened by holes 8. Lower packing element 2 is placed 
so that its upper end is opposite the lower boundary of the interval / 0 . Here the distance 
between the lower end of the upper packing element 1 and the upper boundary of interval / 0 

i. • P-/(l-2u) 

is the quantity a, equal to 2 ( ' , taking into account the elongation of the tubing 



during placement of the patch. Excess pressure on the order of 2-3 iMPa is created in the 
packer, and packing elements 1 and 2 are set in the terminal portions of patch 4 (Fig. 2). The 
pressure in the packer is raised and the corresponding terminal portions of the patch are first 
expanded by packing elements 1 and 2 (Fig. 3). After this, differential valve 3, which has 
been preset to the specified pressure, is opened and the middle portion of the patch is 
expanded by the working fluid. The pressure in the packer is raised to the calculated P\ 
ensuring that the terminal portions of the patch are squeezed 
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casing, m; 




from 10468719 on 05/26/2006 

:::::::::::::::: -■^■^■^■^ 



1601330 



by pressure P u where the middle portion of the patch in the interval /o is deformed by the 
calculated pressure Pi « P\ until it touches the inner surface of the casing, to eliminate 
loading on interval Iq (Fig. 4). During placement, patch 4 together with the packer is moved 
relative to the interval Iq of the casing by a distance a /2, but owing to the choice of patch 
length and its corresponding orientation before placement relative to lower boundary of 
interval / 0 , the terminal portions of the patch, squeezed against the casing, will be located 
beyond interval /q at equal distances of a/2 from its corresponding boundaries. Such a 
disposition of the patch ensures that it is maintained in the casing in the interval weakened by 



A method for placing a patch in a leaky interval of casing, including lowering on 
pipes hydraulic packers with packing elements and a patch mounted thereon, setting the 
packing elements of the packer in the terminal portions of the patch, and expansion of the 
patch over the entire length by creating excess pressure in the packing elements of the 
packers and in the interpacker zone, distinguished by the fact that, with the aim of making 
economical use of the patch material, after lowering the patch, the upper end of the lower 
packing element of the hydraulic packer is positioned opposite the lower boundary of the 
leaky interval, and the length of the patch is selected according to the following equation: 



where L is the length of the patch, m; 

/o is the length of the leaky interval of casing, m; 

/ pe is the length of the packing element of the hydraulic packer, m; 

P is the pressure in the hydraulic packers while squeezing the terminal portions of the 
patch, MPa; 

/ is the distance from the wellhead to the upper boundary of the leaky interval of 
casing, m; 

E is the elasticity modulus of the material 
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of the pipes on which the patch is lowered, MPa; 

C is the ratio of the outer diameter to the inner diameter of the pipes on which 
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the patch is lowered; 

M is Poisson's ratio for the material of the pipes on which the patch is lowered. 



[figures under columns 5 and 6] 



[see Russian original for figure] [see Russian original for figure] 
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Fig. 1 



Fig. 2 
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